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(269)                    dU
(270)                  U=TS   -
gives
(280)                       0 - SdT - Vdp + or
(281)                    dp-
Taking T, pa} ^ib) . . . ^ as independent variables we have
so that an equation of the form
P = 9(T> Pa, Pt» - • -J*ft) is sufficient to determine
s;   Ma      M*
y>    v ' * ' '   V '
If the   whole  mass   of the mixture JX -M& is also   given,  to be equal to M, we have for V the equation
(283)                            rygL-M.
•      }                          ^ dvk
whence  V is  found  and the  other variables S, Ma, Mb) . . . Mk  are known.    Finally the energy  U is given by (270) whence
Equations (279), (282), (283), (284) are Jc + 4 in number and they involve 21k + 6 variables namely the variables listed in (274) and the total mass M . It follows that any Jc + 3 of the variables may be eliminated and the result will be a single equation between the remaining ft 4- 3 variables which we may take to be an equation between Z7, S, V, Ma, . . . Mk.
If instead of the whole mass, the whole volume V is given equations (282) are necessary and sufficient to determine the pressure, whole entropy, and masses of the constituents, the total number of variables being now 27c + 5 omitting the whole mass M. With this omission equation (283) becomes omitted and the general conclusions are the same as before.
We may also state our conclusions as follows: If the potentials of the constituents are given and also the temperature, then the pressure, percentage composition and generally the state of the mixture as apart from its total quantity are known.this relation we shall write in the form
